;e3e”z6TgWwyv . WD 02/0S(>G1G 5 10 15 PCT/1B112/011111 U 1 METHOD AND @
APPARATUS FOR | MPROVI NG RADI O SPECTRUM USAGE AND DECREASI NG USER DATA DELA
VHEN PROVINY d¥wsEACKET PSI STATUS FI ELD OF THE | NVENTI ON:  pldyob/googdt i on
relates generally to wireless commnication devices and nethods and, nore

Communt cat | ngMISk AL s LR TR oM R, o

The fol | owf N4 EREARDDEEREASING BSERRBATA BRICLYRVEEN PROVAIRGIST | ned as

foll ows: GSM d obal System eComTunlcatlons a digital wreless
communi cation systemusing a TiRaCKES BSb&TMDIIS pI e Access (TDWVR) air
interface. 20 GPRS General Packet Radi o Servi hase 2+ service i
mhi ch radio resources for data transfer are aI I ocat ed onwﬁ""ﬂﬁmwmuﬂﬂm, ba5| s
as opposed t{PIELD CEYHE B\WENT@ONasis. M5 Mobile Statio

handhel d cel lul ar telephone, a vehicle-installed 25 cel |l ul ar*coebephone, a
per sonal comruni cati on devi ce, a personal data assi stant (PDA) device
having wirel tlonc s, awreless .co ni cat i on nodul e
et af bt o TR RRRRIHC A BheBRRIP it St R SRy RO

sl ot and, i nadeneralpartlarfevdifes eRR@Rless Grnivhald, REN6IRE ahd GYSBMBIfGAt | on
wth a wireless network 30 DL Downl ink: a direction fromthe wreless
network to tqpEunpnicatingfarkat data oypy radioichangelom t he MS to the wirel ess

net wor k WO 02/ USGGLG PCT/1B112/UUU 1 U 2 PSI Packet stem I nformati on
(rressages) PBCCH Packet Broadcast Control Channel: a dcﬂmmmmmmmmﬁl used
to broadcastBREKGROUNDOF THHADNERITON: Associ at ed el a

| ogi cal channel that is used to send control blocks betweedssspe net work and
the M5 on the same channel that packet data bl ocks are sent (i.e ¥ during
packet data B w of
packet data ?é%%ﬁioﬁéh%ég?-g ffrﬁe&%'? {\}\gﬁ ? Bﬁﬁg é@% %ﬁoﬁ’r ea%% %( to the
M5 (DL TBF).follbwshe

15

GSM Global System for Mobile Communications, a digital wireless

communication system using a Time Division Multiple Access (TDMA)

air interface.

20 GPRS General Packet Radio Service, a GSM phase 2+ service in which radio
resources for data transfer are allocated on a per block basis, as opposed

to a circuit-switched basis.

MS  Mobile Station, such as a handheld cellular telephone, a vehicle-installed
25 cellular telephone, a personal communication device, a personal data
assistant (PDA) device having wireless communication capabilities, a
wireless communication module installable within or with a computer,
such as by plugging into a PCMCIA slot and, in general, any device
capable of bidirectional communication with a wireless network.
30

DL Downlink: a direction from the wireless network to the MS

UL  Uplink: a direction from the MS to the wireless network




direction is not specified, TBF neans UL TBF, DL TBF, or both. 15 PTM

Pacl cet Transfer Mbde: a node wherein the M5 is receiving packet data,

sendi ng peagkebose@agta, or both, that, is, the M5 has UL TBF,pdalugéBlupi®r both
UL and DL TBFs active. Miulti-RAT Milti-Radi o Access Technol ogy: a MS having
both 2G (GSM 20 and 3G (UMIS) capabi li ti es, i.e., 2G 3G nultinode phone
that can obtain service in either a 2G a 3G network. During the initial
acqui siti on fofl Pﬁach@s%’&@&quwtlé&ﬁﬁﬁﬂs@ﬂ%fter cell (re)selection, the

net wor k does not necessarily know which PSI nessages it 25 needs to send to
the M5. This problemw || becone nore promnent in future rel eases (e.g.,

t hose com nPRECHr RelRmake Bﬁﬁac:{sR@bhtro]Rélhmh 4 988mikd 8hadl Beddemse 1999
(R99)), as new PSI sta_a%ﬁ;Fl Vigr# be introduced. As presently specified, a
given M5 is not able t il 85388t wor k as to which PSI messages it
expects {0 receive fromthe network. 30 More specifically, during an
‘Unspeci fied Update procedure the M5 is required to receive at |east one

i nstance of RACEHPSI nssketghssoyipted CemtrokChinnel: tahkegi@at:kl%nﬂ&hat&iﬁ ateds rressage

is not specified so ast0|nd|ct ich PSI nessa es
(12/ OSGG?G PCT/ | BO2/ ( 118(5°16 8 ﬁ@% ?%eﬁ%%rwgﬁb %ﬁ ) elhél?‘?ge mar k
checking. As such, thesedrdiaptdl ¥ha Rackd: idamk Klackeire Bt @Eah&%%&%e@ure

cannot be used duri ng a partial acquisition procedure. S AND
ADVANTAGES OF THE | NVElMI msfdr) is a first object and advantage of this
|nvent|g to provide an inproved packet data procedure that overcones the
f oregoi ‘g and other problens. . 10 It is another object and advantage of

this inventiTBEt OrdigdtheBIO0Kk Blw:id témil E@faﬁ h@w’@ﬂa@kétﬂﬂ’tacﬁ&ﬁ thOMd'& net wor k
which PSI nessages it requires fromthe network. MMARY OF THE | NVENTI ON

15 The foregoing thﬁ@eMﬁbKUﬁfBBF)emfr@méh@mmlﬁio ﬁdeSh@It dBEYJf e obj ect s
d ad t t d d th
enbodi mont s or ¢ roieegh Il e 1BHTnAS VEPRRE B TBE o2ifnge her ol n 't he

M5 is enabled to expressly inform2o the network as to which PSI nessages
it isrequired to receive and, in response, the network is enabled to send

the M5 &hl y RHYsPasket FreasfaryMod ?h?afnqd? wheggin thesMSpis rgceiving IP@Cket Halee is a
better utilizati %l@iﬁlg?ﬁ@kéggg rO? tﬁé?qs Qﬂ?mﬁ thg@tU”L %ﬁ%n %Bﬁn dat a
cre ‘béne

t hroughput also in resur IS that the MB
is not required tb:)tlshmmrdd)hﬂ“mgm\mg packet transfer duri ng t he

Unspeci fi ed Update procedure, thereby further increasing data throughput.

Al so, since the TBF is not required to be suspended, the spectrumis nore

fully utili zaduaRAme) | oedt-RAdiiohEdi oy » BISTSifkbbi0ra ERMEen! | onal

TBF suspension data bl ocks cannot be sent receive uration
of each2PBCCH bl ock, aandnd(| ((B4TSprapahiitiosrirau?@i3ty nolltmkds pbere that channel

configuration del ays and requi-red set. in the M5 Digital Signal
Processor (DSP). WJ ? Tc&"bﬁ':%k?e /‘(r%quwo ‘4 A further

advant age of these teachl ngs is that currently specified signaling
procedures are used, thereby avoiding a requirement to specify new
si gnal i ng pridudugribs. itial raequisition nof B deassageni tihr t ¢ragwle caftoni oglb

provi des for(r&@eeiécq}o'np%@ n\éfwo%ic Soes not necessarily know which PSI messages it

25 needs to send to the MS. This problem will become more prominent in future
releases (e.g., those coming after Release 1997 (R97), Release 1998 (R98 and
Release 1999 (R99)), as new PSI messages will be introduced. As presently
specified, a given MS is not able to inform the network as to which PSI messages
it expects to receive from the network.

30
More specifically, during an Unspecified Update procedure the MS is required to
receive at least one instance of each PSI message type. Currently, the Packet PSI

Status message is not specified so as to indicate which PSI message type(s) the



comuni cati on system havi ng packet data capabilities, and includes steps
of: (a) sending a nessage froma nobile station to a network on a sane
physi cal weanmebesithat is used to transnmit packet data, thedeBIaedI0

speci fying individual ones of packet systeminformation (PSn nessages that
are required for reception by the 1 o r’ngiIe station; and (b) in response
to receivi n%ééhe nessage, transmttingonly the specified individual ones

of the PSI Jsgaresfipwlere pestoRsrobangs maEk phasking. ds surlyrihgparrenthe sane

physi cal ch | . :

Dot er red.  BoR et Pftket Pt SARTbordIR (e B Byt Dol SRR o
STATUS nessagecedared t he physi cal channel conveys a Packet Associ ated
-Control Channel (PACCH). The steps of sending the nessage and transnitting
the PSI nessages occur during a packet data transfer node and w t hout
suspendi ig GHBFBETR ANDEADVANWPAGTES BFOETNVENTRIN: | n the presently
preferred enbodinent the nobilTe statron 1111s the Packet PSI Status nessage
by 20 including (optional) fields PSIx COUNT and I nstance Bitmap, and by

setting theigf.re citive fields to ro. for.the particular PS ssage type
"t he  PACKRTIHERESE A58 o B Cioy Bt S Vit A sPhroned Bifiemon t ha
the mobi | e stapd proBedddSthaPbyer@iRds RS fdréRdimAdrd dikérdrodishs. Message type, and

di sregards an indicated PSI CHANGE MARK in the PACKET PSI STATUS nessage.
25 Further in accordance with these teachings is a nethod for operating a

w rel ess,co nication. hayvi n acket data capabilities._ The method
i ncl udes? semn%“%gl%%éﬁ@% ,}//ﬂ;ﬁ%f ﬁgg é%‘@gg?l} %’mpé&)v bt 8B@fya¥°|r EIP'F to a
networ k, t heviBACKHEIcaRSo thd AdMBIIRAATS siasdghy it Reuires sirdia hetdpis of packet
system 30 information (PST} nessage types that are required for reception
by the nobile station and, in response to receiving the PACKET PSI STATUS
nmessage, sending only the %E@&hrﬁnﬁgbﬁql}#-gﬁmm the PSI nessage
types fromthe network to 5 g the PACKET PSI STATUS
nmessage WO 02/11sll PCT/1B02/0001(1 5 includes indicating nobile
station-sup%rtﬁgePSI nmessage types in a Received PSI Message List in the
PACKET PX| %?é‘é%é@‘i?t h & § aresverqote snd thefaregaing qbjedtandpACKET -
PSI STATUS f p i bil.gq station
desires a Pglla% @%%&E a%{?%ﬁfaﬁdjg%y Fﬁ%ﬁg‘%gségﬁt %g&is}%tg%isnco cutsl@e Slwlgrjessage
type and t hambdiangst ofidssmgentionpe has not been received. In this case the
nobi |l e station nay desire the PSI CHANGE MARK val ue at |east during a
partial acquisition of PSI nessages. The PSI nessage types that are
required f OrInra%_@ﬂth&”wﬁlF]i thd ?elggflim%%aﬁer%ﬁlafhbms% Cnhtfled Wég%rggﬁé {nfiginf he

followng criteria: a) those ssage types that the ) station
consi der28 r ehewghorkas éel whicht RSl messagesat ist teguiredio neohive endstinrésponssupport s;

and b) for opti | . PSI ssage. t.ype t he .PSI ssage t .has .been

i ndi cat ed bytrﬂ%’ ﬁgaﬁoé{(\}\%ﬂa%g%dsgor Seeggﬁﬁe %ﬁ 3‘“%5@%8@%?8%3@ ﬁ%&ﬁ%‘b‘@%hannel
(PBCCH) . 15 BRlaFFesDESHRIETE GNb&er TitFizBRMONGS: Fpectalo\o? metpatldtidatand ot her
features of the invention are made nore apparent in the ensuing Detail ed

Descri pti on @rnpels apddate:thioushems alspdaaiedses. conj unction with

25 A further benefit that results is that the MS is not required to suspend an ongoing
packet transfer during the Unspecified Update procedure, thereby further
increasing data throughput. Also, since the TBF is not required to be suspended,
the spectrum is more fully utilized and allocated more efficiently, since during a
conventional TBF suspension data blocks cannot be sent or received for the

30  duration of each PBCCH block, as well as for the surrounding blocks, due to
channel configuration delays and required settling times in the MS Digital Signal
Processor (DSP).



the attached Drawi ngs, wherein: 20 Fig. 1 is sinplified block diagramof a
W reless communi cation systemthat is suitable for practicing the teachings
in accordgnseydly this invention; Fig. 2 shows consi st entp@gigs208016YSt em

i nformati on nmessages; 25 Fig. 3 presents an exanple of a PSI nmessage with
several instances, in this exanple PS12=four instances, PST CHANGE MARK=2;
and Fig. 4 shows the PACKET PSI STATU,S4rre,ssage information el enments. 30
VNO U2/ 05GGHs ety pdygndarga of ghesettaaahinss Dsstrd pwrreniliospepHied siganimeoN
Referring fi Fi.g. bSidldol [ i fl =k di agram
of an erﬁ)odiIgrrré\érletdhge]‘S %gvﬂs‘%"é|t§§'§ﬁ>§8¥%§%ﬁ‘lﬁ€gc§? %%u%%ﬁ%g@%oéhéﬂ%ﬁfyhﬂéﬁgf@ng& able for
practici ng Srotddsrdsnventi on. The system 1l is assuned to include a plurality
.of nobile stations 100. Two nobile stations (Mss) are shown in Fig. 1 for
conveni ence, with one being designated Ms#1 and the other MS#2. Fig. 1 also
shows angexe : 1 . port
Node (GSR) S0 pahad BE LR el SR, o) A, LIRS R rale T RRGREL Y
Publ i c Sw t clhvatniricaiminegykiemehavatgwacket(dagirddpabihitics rand iRlides ctePaokgh) Dat a

Net work (P at | east one base.station controller (BSC) 40 nd

Dl ural 1ty of Bk aeNRsa A TaqiE TR 85 sBk OR s EENTA PPNt or war o

or downlink thid ik vded QGttfaﬁﬁ}nf?%ﬁk&mé&i, G niREet APEGHIneCRBIVIRILS ohes bfie nobi I e

stations 100 in accordance with a predetermned air interface standard. A
reverse or upicketlsystem) indematinn CBSI) anespages thalt ste xeqiizeds for Sedeption bli¢harobi | e

station 100 to .tlhet Pet_work ?E)erat or 2, whi.ch nveys nobil e.origi nated
access o que‘g?}%l SNGULT A, (0) TELGSRORSE Ogﬁced‘élﬂgg@e iﬁg@drﬁ“@n‘éﬁﬂﬁg}“@a cel |
W t hi n whi chtheBecdfiedmbRidifal bid J¥Ese PEIYmMERasR Fng the nbRGorEo HB¥Omapitk t he

network 2 enploy the inproved PSI procedure in accordance with these

t eachi ngs, asatissevier hedamg physieal ehanpel userl toyprsmit the ppekehdpieef erred, but not
limting, enbodi mnent of these teachings, the air interface standard can
conformto any standard that enabl es packet data transm ssions to occur

wi th the nobinl £preseutly phcferted) bubtietNingising, intiddahemtGha 6Resge M EPASKBROE

downl oads. In_the Eresently preferred enbodi nent of this invention the air

25 i nt erlf aceP®k AhaAHS messageriand thewnhysisa] ahanes] noaveysa Backetrpwrgciated

Cterf h e i _ -
The networ k SouPifehba EAEEBRATEE T BRGIRE M G SR SARIET B 1
(SMSC) 60 t hthe PSE enasespeanetchiiordusingsa nppsketgdstaf ransfdre modbi hel stigiouons 100,
30 al though an i.rel ess ssagi technpgue that |s_capable of usin
packet datg'.J a %‘éﬁe 2148d ?St&ﬁﬁg?gtf}g‘&orw h&ga@r‘]’% (LBFYi gb tJh‘ia)Pr'FsﬁEﬁdeg
Supp! ement ar y-Raka cRModihEs tﬁ@qm?&M%B %mﬂ, filfUWhE PaLkel p@?%h&%@gaa%eflggoknom

ar
as Multinedia Messaging Service , Wherein I nage nessages,
messages) audiclmding (optional) fields PSIx_ COUNT and Instance Bitmap, and by setting

their respective fields to zero for the particular PSI message type in the PACKET
PSI STATUS message. In response, the network determines that the mobile
station has not received the particular PSI message type, and disregards an
indicated PSI_CHANGE_MARK in the PACKET PSI STATUS message.

25
Further in accordance with these teachings is a method for operating a wireless
communication system having packet data capabilities. The method includes
sending a PACKET PSI STATUS message from a mobile station to a network,
the PACKET PSI STATUS message specifying individual ones of packet system

30  information (PSI) message types that are required for reception by the mobile
station and, in response to receiving the PACKET PSI STATUS message,
sending only the specified individual ones of the PSI message types from the
network to the mobile station. Sending the PACKET PSI STATUS message



WO 112/ 0SCA fi PCT/1B02/ 011010 7 nessages, text nessages, executables and
the |like, and conbi nations thereof, can be transferred between a network
and a noby®eSisadicon. The nobile station 100 typically i ngdcsgmsa2do010
m crocontrol unit (MCU) |20 having 5 an output coupled to an input of a
di splay 140 and an input coupled to an output of a keyboard or keypad 160.
The nobile station 100 may be consi der to_be a handhel d radi ot el ephone,
such as a cdpflufies indiatipt orebilsrstatiopesupperd¢d PShmessagattvpes imhe Reotivéde st ati on
100 coul d al i Y r | e that is .connected
during use t%galg% ﬁ%ggi?éggg}é&ﬁécr)arﬂ%ia@pilSgr,ﬁrﬁgolgr%%%eé 5 IES‘%I‘% %ﬁt‘%o could
be colnlt aijngdng\jv tridid'ateainﬁﬁﬁ/IBIAA?ImT PSFE}[‘M;IS/ﬁﬁs@Ee,CIaf éadhrPSIﬁﬁesls@gett i's
installe uring.yse withjin a, portable_dat rocessor, such as a |laptop or
G pdich LCHAN

not ebook co I@%tﬁ’ Hatig grgires 2 £ GReMATK ovalip, theebressat . The
MCU 120 §s i (o} y 15
130, i nc? udﬁ%ﬂg%?gggpgg%é&gnﬁowp%ﬁ%%% g{r% I;?Iorﬁ%%gg%ﬁp&ogzé? g??ﬁ%rogram
as wel |l as aecavaiomn dicisess themobile( f4ddn fay desing drcaP$l CHANGE MAREQUI r ed
data, scratchpad nory, recei_ved%gaqket 9?@% packet data to be
transm tt ed, VAP deast firng 2 partal deqnisiiion of §1588Sassunmed to store PS|
nmessages, as described in further detail below A separate, renovable SIM
(not shown) can be provided as 20 well, the SIMstoring, for exanple, a
preferred Publd BSILamskalyb bhipes thide aworekuiréd Mr-re¢dpsibn diydhe hitobile station are

bscri ber-rel ated i nf i an The RO j d, for t es of thi
Thvent! g Bo@ Breiy G JBlerite lfiriang tie’ Rok essbes e Bt PRBIS of t var e
routines, | ayaich GdidersqbReMtDalI0oH IR Kehtfrds TR GHE RoblIBStatibA REPHcRAI Oon and

reception of packet data in accordance with the teachings 25 herein, as
wel | as to prgvder apeéenal B6I message typescthe RS ngaskdge typeahati bash aydigated and

Cyprcal Iy proiRBivaF sl fy L2 Bo Bl CnbECRURLE R E T o ™' ©

conventional manner. A Packet PSI Status processing nodul e, that operates
in accordance with this invention, is shown generally as the bl ock 260,

al thougR3this function S TI %&é}hﬁﬁy be embodi ed by
programinstructions stored within the nmenory 130. WO 02/ 1151( 1l

PCT/1B02/ 0001 Il 8 The nobile station 100 al so contains a w rel ess section
t hat i ncl ud€eBhaabdivgisttatorth iagd athepfeatieassiithd RSEtickSAe ndide Bepre WaLat ihi gh
speed processor, as wel s.a wreless transceiver conprised of a

l ] ,
transmtter DOENSIHES Qefaélé‘gPPé?nPEQB,Of%q ventiephwhen gad i sompegiiongvillh ant enna

240 for commgpixGatHe8 N inds Wisrdlgt Wor k 5 operator. Packet data is
transmtted ané rege?)\fed ?ﬁ’r ougr; the antenna 240, in accordance with the

t eachi ng8 herein.
Fig. 1 is simplified block diagram of a wireless communication system that is

suitable for practicing the teachings in accordance with this invention;

Fig. 2 shows consistent sets of system information messages;

25

Fig. 3 presents an example of a PSI message with several instances, in this
example PSI2=four instances, PSI2 CHANGE MARK=2; and

Fig. 4 shows the PACKET PSI STATUS message information elements.
30



Havi ng thus described a suitable enbodi nent of a wireless communi cation
network 2, nobile station 100 and overall system 1 for practicing this

i nventi onyd @yixeéier € description of this invention i s now gfoigeseshio These
t eachi ngs provide a nethod for using existing procedures and nessages to
handl e vari ous types of PSI nmessage acquisitions during the packet data
transfer node. These PSI nessage acqui sttions include an initial

acqui sition, whereinDiBEA D BESCRIPTEON: QF THE INVENHQON,r e received in
the cell. In this case a problemis presented that the network 2 does not
know whi ch PSI nessages to send to the M5 100. This is especially the case

in RO9 and nReferringefiwond Fig.ol, thbtecis itlamedted aoginplified bRSk dirgsmoef siypes have
.been defined. The PSI nessage acquisitjons also jnclude the case of an

updat e speci $RRAIBENG A2 Wikelgrsrgemumynicagions systgm dithatdsutiablerfor pragtiqhueg |
nmessage, sWh J 3 t bk ! { g

‘Unspeci f Fede%gé g%lgmlﬁ)gl' gg‘%ngig% eg.giglﬁﬁ or 3%%‘%8%%%#%&%%{6?2?@0% garg andi ng of
t he present 100v/divtd owbaadtatibes (MBSfdre showmfireFigd foy coineniehee twighi end , a

d i pti i.ll be fi f th t. PSI 25 , d
doser! pl1 on thL) (S LEP 8 MRS SR Sont, T3 £, message sae. an
procedure. |pethBfk Eh&aok 'lfav%éis tf@:”b)kdﬁfggé,”?td}}‘]fs %@Pﬁx‘t NéHE 8o ApFESS

parameters is broadcast as nmessages If the ¢ supports ‘a control
channel dedi canedingotBa GISRNEPABOGHIONs netwbiks seb east e PBOUOGwikhekpect ed

to receiye roaqcast P ssages . 2 C P 2/ YUU10 9
Ref er eni:lé f%f‘s@f%ﬁﬁe?wk@gﬁ @@8%%93?‘%@%&4%&%@%@ "’ltbjf?ég of PSI
nmessages. |fome BREGHtbA cBhRSIRRIBEC) @0C81d a phitalith 9F W irahsE &0t stitioNs

br oadcasts Packet st\@ttem Information (PSI) type nmessages on the PBCCH. The

PSI 2 . and PEBHIY thetdwagwdt inarfdrweasder downlink (DLypliscoin Reh phydcdgad, may be
broadcast in,5.sone | t,iple n e of .hhstances. Based on .the .information
br oadcast inl%ﬁpﬁ%%@%ﬁégghi H]é’%qb S%gﬁn? ébegr‘}bﬁfcé’aéaf%e alé&e“} Risieemtter and
how it may Qsik AntaRSsaridard. D réveEse®r KipBnk (LY REmedihicaién paihl alsol dxigty! tipl e

i nstances of a PSI nessage type are sent on the PBCCH the M5 100 is 1o

: Lyp . !
expect ed5t o fremethpamabileopigtion 40@ te dhe petworaopergioe 2ofwhith cqryeysspobien
I nf or mati on . s : of PSl  nessage
may be j oi neéééﬁr}%tgﬁfggc;e@%ge%@% gﬁﬁ%@?; Egcgl n@?%\?ﬂbmﬁ bgi%gs. s tﬂssu%pn(’%e?(arrpl e,
al | i nstanceeell WitBin which lb@ie BEhibreres SRQASE aian e woasd. STIRWISSHI0. andiSh&ef erri ng
now to Fig. 3, a _cansistent set of systeminformati on nessages is

i dentified bYetROPs|2 SHIpIRE t%rlﬁlpﬁ%‘fegn@tsérprf’wﬁi dn j acepigaRce Nﬁt_hegﬂlﬂﬁe message
in the set. t%'a&hiﬁ@t, ﬁ%@eégﬁgﬁm%ﬁ rrae%ﬂ%m.stent set are specified to have

the sane value o ange rk paranmeter. 20 The total nunber of
system i20f ormati on nessages of a certain type within a consistent set is

i ndi cated by.a PSI. Count raneter that. i s ipncluded. in each,PS| ssage of
the set. Thehb?)gfetf?%?&_gfu ggtclég‘?‘é‘gne‘fﬂg%‘é@ﬁ_ﬁt ?ﬁ@‘?%?nt@%c}\}ﬁﬂshf aﬂl}fé‘tq{gﬁgi st ent
3 gt of syst eppahdHr® CHR oD HRS SRY Yaridard M &RbHRY pa¥kd dBEl wriddffssindanet er .

occur with the mobile stations 100, such as Inteméf 70 access and web page
downloads. In the presently preferred embodiment of this invention the air
25  interface standard is a Time Division Multiple Access (TDMA) air interface that

supports the enhanced GPRS capébilities disclosed herein.

The network operator 2 may also include a System Message Service Center
(SMSC) 60 that receives and forwards messages for the mobile stations 100,
30  although any wireless messaging technique that is capable of using packet data
can be used. Other types of messaging service may include Supplementary Data
Services and one under currently development and known as Multimedia

Messaging Service (MMS), wherein image messages, video messages, audio



The PSI Count parameter has the value of N1, where N is the nunber of

i nstances of the particular nessage type present in the consistent set. The
PSI | ndexwepéaked1gr has a range fromzero to N-1. Differenici/iset/aineges of a
particul ar nmessage type in a consistent set have different val ues of the
PSI 1 ndex 30 paraneter. WO U2/ USGGLG PCT/ 1 B(12/U1101 U 10 Fig. 3 shows an
exanpl e of a PSI nessage with several i7nstances: PSI 2, four instances,

PSI 2. CHANGE mwesaees, teKpmessagasuexecpiableg ged die likee andieamipigatians dhageofMeank val ues,
as well as t | I I M{th regard to change nmark
handl i ng, thtgﬁ %{ngﬁfgtg‘%ﬁg%wc g%égggra%ﬁ%tr% ie entire set of PSI
nmessages (PBCCH CHANGE MARK). This change nmarls is stored in the nenory 130
.of the M5 10Q and used. for subseguent conparisons. The PSI1 is refreshed

every 30 sechbig@obilgsiatipnel0 ypicalhwineindes aspipspeonted] v ME ) A9 haying

erform ng. I i ndi (1 1o
-Iroef res hegg( i %I;Q&ftg lrﬁe%)gﬁggéb g‘g?ﬁ’% 8{)%}&?5&%@%%9165@ gp%ﬁ'ﬁ%%?ﬁ@g@icﬁat% ﬁu&? gtat ion
]gpialr anet er s ¢IBKbOMANGK ek Cﬁhd‘h@ﬁholfilld/w@ﬁﬁlo&hﬁhy bayorklegiduerbeian t he I

ol lowing t . The first technique is at t he PBCCH CHANGE MARK val ue
is incr egseg%é'\aﬁ%/lao r@cgow{?péqnq, n Sy sgsca%_ec‘il I\/S?lfﬂépﬂes Feduies®neb receive
Al ol oS SaaRfudeab ThHoRRRA ARl fisd B¢ ARLERASHHNS CHANGE

MARK val ue by one, which indicates t I's require o check the
val ue of themadidethatiedommectadetang BS) toCHaNEE deViek.[For dxampeattenmbleic may

indicate that:.(a he 100 .i.s to .hegi date, of a specific type of
PSI rreséglge;St?tH‘}‘ 19{290?1@%%@564 ?lﬁ*&gﬁgﬁwcﬁ B S rc}Vp‘gH%Gﬂrélp%‘bi fied
type of PSI nB&S8gR{SE in4llekd) durihdtuseRGitlYR alPSkdbte H;ﬂaﬁﬂo&_@@rﬁs@ﬂ ddpdat e of
an unknown tf/pe of PST messages (for future extensions, in this case the M
100 need not lapieproe sbtehpolycangiuterperserga 8 )comphter thay iscueamblely thetuséror t he
unknown update case, the M5 100 is expected to receive and check the change
marls of at |east one instance of each PSI nessage 25 type specified by the

PSI CHANGE FT-MCWf120H6 asdnandeao Thélidd 86 b cOnfle® e Bmy Hpecotmembhe one
stored in the nenory 130, the M5 100 is to delete the stored PSI nessage

set and 1begi B% decdeding prgad-erly npanenydROM) fosistarmgsagepesating (wgramy egard t o

PSI nessage LSiti i e IS ¢l packet. transfer. 30 node
when PSI 2ol e Rghnfln dsbesh MoatOiy RN isg oG BRG S ink R Epathc,
enabl i ng PSI soricigfatlimemony, deeiveBphaktet dite, RARLEHIALS td BE abmnitted, andithd er ent

physi cal chapnel (i.e., in a different downlink frequency), which inplies
that the M5 ik Theshemgnt b3 isoalse @ssuptedHor sierm R amessages) apdescabediin a

physi cal chappg . / PCT/ I mi,ﬁi t . 80 is
not able to sw %E%et?lx\gﬁlg%|€§ et %@é%ﬁk%‘zé@ (I(&}Itg#ne %?IIG ‘gﬁgcr?%ansfer
must be 20nt ewelipthe SSIMsetEingMbern¢xaadple ha preferrake Publinfand iMobiletetaioglo be

provi ded. Fu re, in the GPRS systemall data bl s are sent in four

consecutive Wﬁtr@{ds‘?th%&ﬁ“@ﬁ’rgﬁ% atg H%f°@ﬁél°%%&®hwé%%s§m§e‘iélﬁbl ete 5

data bl ock e | I : [ ) i F this
¥R MrhosRB | of /@ﬁ%bbﬁ o, t& stré %Mﬁ l@ggdgﬁlgﬁtgé et g 18

£
is typically the case. such, for each VS m sses
t hree packet extetite the cokisrateormtines, rleygs® add rpgotoeols requiredcto uiaipleneaithed PBCCH

bl ock | the two bl ock ing.it.) Thi i ously inped
the data fralPReis® af eqhaon o RS B ip, heckedadiod P ol coeghied T
instances. 1Reréins@s welleasadutovidoh SMReKIE uabiomksatape (UL kial digl%gelmaﬁ@t work 2

configuration paraneter) may be up to four. As such, the suspensi on may
| ead to a cok@iped d6Qamithi ; uprrc hdthough ot plgwn.ca puerophenedandagpedéer gie t he

suspensi on.

typically provided for enabling the user to conduct voice calls in a conventional
manner. A Packet PSI Status processing module, that operates in accordance with
this invention, is shown generally as the block 260, although this functionality
30  will in practice typically be embodied by program instructions stored within the
memory 130.



15 Furthernore, the suspension case may be even nore onerous if the PSI
nmessage reception is not optimzed (i.e., PSI nessages are not received
accur at el Wo 02Jf3es16ePRS system as presently specified provi dasyigdsoe1PACKET
PSI STATUS nessage which, if supported by the network 2, neans that the
network 2 is 20 enabled to support the sending of PSI nmessages to the M5
100 on the Packet Associ ated Control, Cﬁaan_nel (PACCH) . As defined above, the
PACCH i s a |0t mabile siatiae 100 pdto santained wiselesngctiom thas ingdpdasias digieleen t he
network 2 a t . si.cal hat acket
data bl ocks%ggl}élbgredr\lét@?%?gljt% EP sl %g’agg,g&?%\@%ac etsl)aé;c{]gfbtr&g%ﬁéf%rwl&z%g% y

i nt errupt ed Wingledshescdidr sorgsReE 022 thihemitter 200tandn tebeivEATXNbotnelf t he TBF
is not required to be sugpended for recejving PSI. nessages _fromthe PBCCH.
( Further invhiRp ¢ cguPigd tonan Rateam i2AR @ reommgncatioacwih the paiwgrk
poi nt - t 0z poi n ' - bidivdemanm! o [

( PACCH D§ i sdﬁgga?%f Iﬁt‘a gﬁ%éﬁ%%ﬁﬁ%?ﬁ%g@ﬁtr%@%e:atl po:gﬁtt,hg ebeg%%?%g’ % the Mss
100 conf i guraedordmdehvetiPiElttachngs hergim. cal |y, in the downlink direction PDCH
is shared by a plurality of Mss 100, and since PST nessages are broadcast
data, the PSI nessages are valid for a plurality of the Mss 100. Since
there wll tygphgal 40 1 1/.1 /00010
12 sharing tmhglg%\}\ll/rll i nﬁscggégfbtﬁfﬁgggeeg%ﬁ?%ggn%? Y\?h%{e%ﬁ%%%@%{el p these
mobi | es as wtworki 2y mdételecsiationt Kl andryerlli systandbéerl pradticiigRhiscinvangiohpr t hen)
since t shared downlink PDCH is.not required,to convey unnecessary PSI
messagegf8 5 & resq%ﬁmt{onoqﬁlpﬁénvgﬁ%wn@y rg’flﬁﬂjs is optional for both the
M5 100 and the network 2. However, due at |east to the fact that PACKET PSI
STATUS nessage support in the netvork 2 reduces the cell reselection delay,
t he event ual Thesel¢caghingsproyigepomethod dor wsing exstingrrocddurgsiind messagepbct ed,
especially in _Light. of .the that in GPRS R99.n PSI ssage pes with
ml ¢ pre | nsbmileOBiolt ol of B miei e pPaiilive Totishp bRkl BRSO nor oase
even furthermbe Thetd PSEMEssBES haisiticTRSnclidd bl B i a8quikitibhll whetgihshons of

t he GPRS specification are expected to provide for a%l_di tional information
to be bridadchdirstdiing the Riiapessages apricelyed jimflay pall iy this isate & arpblsm éxpect ed
to change fr I . i i : i d ,
adver 11 semeriosiii sl oo P Bb A RASLFoH PRI IBIE 6 8 9.0 e e

GPRS 15 specMS @t Thiz is Bspebialldilieaatd M RIY andapwdrindfvaiks fod xwtlidhesevaatur at e
and frequent apil] té to refresh PSI nmessages. As is presently specified
(GSM TS 04. 60ptional Bak eesenge tynss kavsrbesn dsTined.oRee Rel mpseace quguisifiensi on

8.6.0)) for n’AﬁéT Sl. ST e oLaph,.2 154:3);
"5.5.1.2 Sysgtﬂg(r?n fﬁ ofgrrgﬁ gr%&o'rﬁb-%ggﬁﬁ?@gt#gQ%Wi {shepglgtg‘éog{( |2n1 h% serving
cell, tie noPbl EEANGEORIEIAAIih a ¥l vimetshge, PAdibiEin SYSTEM SR BIrEON ( PSI )
25 nmessages broa on the PBCCH. aranmeters. determ ning the schedul e
of PSI mssa@@glcgﬁ’acégﬁa‘gr@ﬁ?%ﬁé‘@gtﬂfﬂqg{eﬁéc‘ﬁ%ﬁ‘m sage. Wien a new cel |
has been sel ected where PBCCH is present, the 30 nobile station shall

performa conplete acquisition of; the PBCCH nessages (see 5.5.1.4). The
mobi | e st at i bnordhmto gainta hetter vnderiiarsling obibeguesenhinvemsianedndcthe benaflts | or

et et the packel el ANBLSEe B gl bl Bt bS04 bk LSS

25  message usage, and the probléms that result from the currently specified PSI

message procedure.

In the GPRS the system information concerning packet access parameters is
broadcast as PSI messages if the cell supports a control channel dedicated to
30  GPSR (PBCCH). In this case the MS 100 is expected to receive all broadcast PSI

messages.



- acquired a consistent set of PSI2 nessages; and WO 02/ 0sE 10

PCT/ 1 B02/ 110010 13 - nmde at | east one attenpt to receive the conplete set
of PSI megspeaseqy PBCCH. As an option, if the network suprefisebdvge PACKET
PSI STATUS 5 nessage, the nobile station may perform packet access, and
enter packet transfer node, as soon as the PSI| nessage and a consi stent
set of PSI2 nessages have been recei ved In this case, the nobile station
shal | i npl ersHereprois wopaaader tor Fige 4 s shevoing grrieys exemplamyotynest #ORSY see
5.5.1.4.3)." e t: t (whi ch
is certain trgésggégtéhlettéég?'gﬁ?li]’i’fg{e%%lﬁr%lJ;g%g;ﬂ%}ée@ﬁg??ﬁégﬁg IXe (?a%?%sgsgl ection
del ay (duri rRpclti System dmfotrhstions@STstypatkassagtaton thaPBICHeTEEREINind ecei ved)
.can be si gniegé gantl reduced usi gE t he PACKET PSI STATUS nessage. . 15
However, the JAVE M85l SoBHherdyPes At 1 messeges maY Brbraadeast in n ¢ he

use of the R tdy bfd xanpl e,
the speciglfi csgﬁggﬁugl?g es lf%’?o?ﬁg %&%@SW%A% ngglgggdéa%hﬁgggf

par agr aph 5.18estagks3jhe B 106 imenabed tndetemaineoididtleer sindt how inmgy i gapl ement
the request for acguisiti aof .systeminformation, if the network supports
t he PACKET I9§Fes§$%%5§eh§%rg;gv'f‘ﬂ‘ceﬁ’é‘”ﬁﬁtlﬁeﬂe station may then send the PACKET
PSI STATUS nessage to the network, each 25 tine an acquisition of PBCCH
information is initiated. The PACKET PSI STATUS nessage shall indicate the
present st atlfisudiiple festPges ofsB3lgusssagatypelatersenton the PBICCH thetM8100The PACKET

PSI STATUS ' he P bi | ion is i
the pachlt CTRRORLIS Ferdl® afihsiie sl in s ot st donSaag dobednte  ne
acqui si ti on (gf)) RReEgel Bf wlﬁ@_t;ais_@@nﬁk@{ﬂan?oﬁb%{g ACES[ahedshige ﬁth Bt g’(ﬁﬁé& abl e

opportunity after the acquisition is initiated." 35 The content of the
PACKET PS| STSTOIS ¢ansisteyb setsassshowinfindie.iZn Apancgxampde, aljringtanced (2813 and i s
shown in Fi r . field description (04.60, paragraph
11.2.17) i tgclhesﬂgg lgsgsg%eﬁbgﬁql\?‘g%%&glen*%gsage Li st {construction) WO

02/ OSCr d G PCT/ 1 BO2/ 00010 14 This construction contains a list of correctly
recei ved PST nessages. In this versjon of the protocol, the follow ng
message 18 ypdRefgmipgprow {ai Hgt dd aj sprsisiest setsof patem (infogmation prossages iy, PS| 3,
PSI 3bi s, PSI; 6, I st .ority). The
sender of thl|ﬂgntﬁ)rr:31%|sd ?0 a?’gge)%g;tgﬁ{aﬂ%{iﬁg rek gag&zn%nyﬁlrz}ggs}g%l{e%% etaﬁl?g% Hag? 45" can be
fit into thehesssadePSMmesagaswihi@ 4 caisittnbyetnaes sp@tfidd/chdve tiesarndi ng
order of priorit [ re are nore PSI nmessages than can be indicated in
this |ist, t%“epgfég%ﬁégzﬁ’ﬁ"éedé&‘ggﬁ‘&meﬁssage types) shall be indicated at
the end of the 10 list. If the sender of this nessage has received a PSI

message which is part of a consistent set of PSI nessages (see 5.5.2.1.4),
t he | nst@ncellBi tat@lpnumberi oftsystene inforoatiom stessages obfa ¢dniam bygpe switkinld t ype

that h been received. ", Still re ing to Fig, 4, .in the field
toacr i pt + on CBASEHE sy ingichl byt B Epuitbargndiedinal’ s neligEinlaet Bk mown b
Message Li stmbgagsiofuaki £n) THJE) E»%si@i@ﬁa%ﬂ WCEdr@bh GRRiRNhs@ntd Sfithdl tﬁgssage

on

types that are received |, CCH, ich are not recognized as a PSI

nmessage typeconpistenhisst wérsybtom gtfompasiopr messegts, isamydicatert dyea tR¥ielndsxc ept
PSI 1, PSI 2, JEQ%&% tefSI 3bi's, PBI3ter, PSI4, PSIS, PSI6, PSI7 or PSI8 may be
25 indicated Tn ? I's list. The sender of this nmessage may indicate as

25

The PSI_Count parameter has thé value of N-1, where N is the number of
instances of the particular message type present in the consistent set. The
PSI Index parameter has a range from zero to N-1. Different instances of a
particular message type in a consistent set have different values of the PSI_Index

30 parameter.



many nessages in this list as can be fit into the nessage follow ng the
Recei ved PSI Message List. Messages are |listed by nessage type in the

i nverse ow@rkyRéeikeception, starting with the nost recentlper@egones
nmessage type. If there are nore nmessages than 30 can be indicated in this
list, the presence of additional rressag types) shall be indicated at the
end of the list." Those Mss 100 that s §port an earlier rel ease nust
therefore fifigt3 shews g8 expmplogpl wé’&ageswp‘@éh tsemalemswsCBﬁIz Hétcat e to
t he networ k h I R36 whi are not.
This can preléseczﬁ{le% %glcﬁ)b m@%%flsﬂ{; ia ﬂgicz:gglnga%tgl on % E?Ie after
cell resel ecThanpe NR&R, valies, £%@dipdsehe Inetaasidp PSS Index wpiesonal PSI nessage
types. The 04.60 protocol, however, states that the M5 100 shall understand
and receive these 40 nessages, but not consider themrel evant in deciding
whet her 2. COpRh3LeRt 13 Shafle mabQBLHETR bSTHARM Zchhbdd dalleod B PS
‘messages have rece| v strict”interpretation 0o ocol

speci ficati mntlressdtkrﬁitPSIQﬂeMBgeslﬂ’(BCé@Ié @HANiE rMARé(d Thisi ciﬂngcﬁhmrlt e

optional PSI s as bej Kk he M5 100 i,s not able
to indi catesf‘He‘? 8’WéP€HPW W@ﬁ%%@g é’@ p%gsea%eltrcemw%y the M5

100 and whi in the
ise of the PRGES s Pl R 30 beHITRE %‘zdﬁés%%?&hﬁfggﬁ IR MRS 100 1

required to T0Gdisqzerforming. cider BRH | 1yxay énchcatedhzf?&‘domueBShgxesafges’ tleetoPRCKET PSI
STATUS rressa However n_an tio i.tiated recej ving PSI1
(in whid prbEEeRAE e sinarank & 5601}43 Qg Phigrefiiel datieaiay ¢ he
val ue of thqpaﬁinegfhm@cEHEeﬁ)AN@Ermm %d”PSP@H@Q’GEOFIEL’ﬁe)Oﬁ%”& the
network 2 of which PSI nesSages the Ms 100 is required™to receive. The

nor mal i ndi cgvéroninof thghifolowsi rtwsa‘geﬁ t Wbe MBrstOGedimsgqueedei e did st or ed
in the nenor |ent Si n the net wor .does nhot know
when (or if)ﬁ?‘%éﬁl’vgﬁfégcﬁa%d% d&§ 1§H1gcr$9§ia st%’ggoésm%rghﬁ" F45& BACCH. 1 n
this regard MS RitoW gbqlited @b gebelveaill AR MResksged aghial dde REMd tcBhtlqhd) t he

recei ved PSI nmessage structure, but the change mark field is onIy used (by

t he network ipyrepssp thﬁ]BBQﬂi‘b_QMN FEPSIARK satipchy one; avhicheindisates yhattths ed i n
the M 100 (151000 Fedhir®ORPAGRN: il SARY! Drfhee éo%g%gg)?éfggmttpﬁt o0 B

100 nust receive ghce Cof “e5ch
| ater net works$l CH(NGE! EIBID. lmbaﬁﬁletemﬁ@ameﬁaﬁehﬁht @Ythem@ 180ds sonme R99

conpati bl e I\/Bs 100 do not require. Therefore, the network is 25 required
to send all iegm %%E@Q’e@ 3 $PCETiE tyRecddtS] anpsspeenth Haat the]i}eﬁSSIQOgsgpl@q%r wast e
of spectrum I ot ed
t hat new opt'rlﬁggﬁ gcélgg@ rrespondésg%gtégh&@\) S{nﬁ: pgﬁal;aptqgtd;nd/o

feat uresoof tbdpen Eismpdatd otf ahamknews itypesofdSItrthessdgeR% e fettird exi@ahsioms imave been
compoundi ng T NS ORaFR ol ARG SFEFRHERE CPRS MEo t hi s presents a
burden, especially in the packet transfer node. WO (12/CslIrl 6
In any case, except for the unknown update case, the MS 100 is expected to
receive and check the change mark of at least one instance of each PSI message
25 type specified by the PST CHANGE_FIELD. If the change mark has a different
value that the one stored in the memory 130, the MS 100 is to delete the stored

PSI message set and begin reacquiring that particular PSI message set.

With regard to PSI message acquisition, if the MS 100 is in the packet transfer
30 mode when PSI acquisition is required, the MS 100 suspends the TBF(s) for
enabling PSI reception on the PBCCH. The PBCCH 1is located in a different
physical channel (i.e., in a different downlink frequency), which implies that the
MS 100 must switch to the PBCCH from the actual packet data physical channel.



PCT/ 1B02/ 00(110 16 In accordance with the teachings of this invention, the
M5 100 is enabled to inplicitly indicate to the network 2 which PSI
messages WigoMRsdi§0 supports and requires during differentpdSigossédigsh
situations, thereby reduci ng packet data channel usage to a m ninmum The
met hod in accordance with these teachings is 5 applicable to all Mss 100
supporting GPRS and the use of the PACP(_T PSI STATUS nessage, including the
first GPRS- cUnpd thadSHVEBO {5 nas abletthgavdtch drghantiyrhetwigentphiygical %@%éhewg?). To
acconplish thi 0 for each PS ge.b:hat. 1t supports
and 10 has ndc])dl[tasyg?gf%eg%‘% tcg%l%fa%lgpﬁ?:%t%?ea%@%ﬁ #ggﬁﬁah%télggltm H’dls ule, in
a PACKET PSlal&Thd Piovideais Faetherittge,fial thO GRRS systent A d3es BiodRe alRSentb sage

Li st (see Fitg. 4) MESSAGE TYPE: a binary representation of the (not yet

r ecei ved) PSI foppgensgeutivg radigeburgimawinch xdapm et thaad®: 1Qbmisses aggmpletae (i s

t [ i i . i fj i.el.ds PSI X
oL & RSk 7O B SRR ek e TSI X
| nst ance Bi ttypicaliyndiecedse. tAatuchhorREch PECEIdlbvksthedSi 1) aiies thaed sets

that instance as "not_ received". bi this nanner _a nm ni_mum nunmber of bits of
the PACKET ﬁ@cﬁ§m@§1%§§ Z%@ecoaffeépwgta topthe figtyah gereisd IBCCH ek Apssage

that is suppggl ﬁéjthgﬁwto[}ﬁo@l@ shi .cﬁnﬁﬁz Thikdanls O&MO%Q%GE datd Ergﬁi'di red to

consi der according to e specifica n that the supports, and that
i s rel evant astthere medyi begnanydtflenessages ivdth mdltipleandigicenr not a consi stent set
of systeminformation nessages have been received by the M5 100. 30 Wth
regard 8 the PACKET PSI STATUS, unspecified case, in a partial

acqui si tion, AjsoCihe Ao B¢ PHACER DI HeAhRtiMmER b RK

i ncreased by osge lfeol | owed by ali exam’rpnati 0}1 ofl ﬂeeﬁggﬁ%@%%), t he
M5 100 fol | cswsametsdcmay heulye to ifouradhl sichn the TBke sispemsi@i mopyf leadttorall e, and
WO 02/ Usfi 611 P L BN2/ 0001 7. includes, far each PSI nessage that is has
conpl etel y r%oélél?cfg{&ygﬁin} B"T‘C?(egd%?)ﬁ?i%gtfgﬁtse QE’Ea%BIP °fﬁl§€“??§P‘flP’&u| ar PSI message
type has been received), the PSI X COUNT and Instance Bitmap in the PSI

message structure for that particular PSI nmessage type, and sets the first
i nst ancd5of Futhepgpreptheswgpensionecags mayidbe everk gioye dnerods Hithe R8k mossege i f a PSI

message ty peregé)&lto%i if! ﬁotodfalti)fniggde (i.ie.r,] %Ef‘ﬁ'l(é\s%agéshaifg nét3eSeived accurately).

The GPRS system as presently specified provides for a PACKET PSI STATUS
message which, if supported by the network 2, means that the network 2 is

20  enabled to support the sending of PSI messagés to the MS 100 on the Packet
Associated Control Channel (PACCH). As defined above, the PACCH is a
logical channel that is used to send control blocks between the network 2 and the
MS 100 on the same (physical) channel that the packet data blocks are sent. In
this case, the packet data transfer is only interrupted for those PSI message

25  blocks sent on the PACCH, and the TBF is not required to be suspended for
receiving PSI messages from the PBCCH.

Further in this regard, in the uplink direction (PACCH/U) is a point-to-point
conunection, whereas PACCH in the downlink direction (PACCH/D) is point-to-
30  point or point-to-multipoint, depending on the MSs 100 configured on the PDCH.
Most typically, in the downlink direction PD_CH is shared by a plurality of MSs
100, and since PSI messages are broadcast data, the PSI messages are valid for a

plurality of the MSs 100. Since there will typically be a number of MSs 100



corresponds directly to the first nule given above. Mre specifically, the
PACKET PSI STATUS nessage is sent by the M5 100 to indicate the present
status of wWdeyRalighessages stored in the nenory 130. For t@-#{986007e!
nmessage types that the M5 100 considers rel evant based on the features the
M5 100 Supports (non-GSM and nul ti-Radi 0 Access Technol ogy (rul ti RAT)
capabilities, for exanple and recogni@es based on the version of the GPRS

speci fi cat i charrgbedonglink PRIGH, dhe teachings ofhis inventipn belprihesd mabiles ox t he

boen 16 i nai el i W caskanataphs Sy ESBRRRRY aoBach S c0TERD Sk REHBE per at os
t o indi cat e dowalink PO Hhs 1R F&AGRd ty BshveR anhReRaryePrSini@dagedhi s is valid al so

in the case that the PSI nessage type has not been received by the M5 100.
This is indicated by the M5 100 by including the optional fields PSIA COUNT

d 1 net . . : S . o
parti cul ar - U B o2t PREKIAGRSTRLALLROREHA £ Bl e M BiPap T 11
response, t the metwark . Zoletwr,miluest lehstttotthe A thAOP AGKBTOPST 8TAMTUS t he

particul ar PSI message type, and_disregards the indicated PSI CHANGE MARK
in the PACKETessage syppaiban hesuehwerk 4 reduers theirel] tenplectionsdelay; theseviggtugl t hat

the GPRS R9 ' ' - PSS 3= series. RSl %?ﬁﬂqﬁ
(currently ?\g@g‘r%ﬁfeeéhglg‘&ﬂggf‘flgg@%/ggt?oﬁ}agrf‘e\é’tﬁ €}Sne§b§tt%§se%§ﬁ%batﬂ§éﬁw poseZi ble 3G
nei ghbor celfast tharinrGERS BOPimew RRIrmessaze. typdsswith multipls inseqaéshavebeat i ng PSI
nmessages (e.d.,..PSl.S). are extended to include certain 3G neighbor cell

i nf or mat!f on %ﬁﬂﬁﬁisﬁ%w %@(pﬁstegmn&%wgg@m&%c%#wﬁ OB LRSS s whi | e
recei ving sefyiefnbi, fute® ¢etibns SOPUPIRY shifridaabh Belsh i f PSl
nmessages (04. 60 paragraph 5..51.nls. 4) the I\/Sslglooli ndlltlgg%g?,é #égr a@ﬁdéI;SI
message typefot hdditibnal imfquhatas: todedwemidast fonrthe RBOKGH gistwadl asnidforindtier

PSI x _ CHANGE RK. .val ues hat at .l eas ne jnstance .of that 02/ 05((1G
PCT) TB112/ 00U dberaperiad b dimgs fefiraly FEE- [RicH sruen assiimop felicase t hat
the PSI messaRgrisyinents 08tk 31 Thes® RhoRBctoRStANBe expddfdNe diR hodimed es that
the PSI nmessage has not béen received and fills the PACKET PSI STATUS
nmessage 14s sypecifitatian inshe dirgetivarefanguring e Hlesibly @ncurainand freguent @bility he
PACKET PSI StTArl%?s rg-ﬁsa%g is sent on the PACCH when the M5 100 is in packet
transfer mode. é‘ PP S Rd ng of this nmessage during the acquisition of
PBCCH i nformation takes place at the first suitable opportunity after the

acquisition is initiated. 10 During the acquisition of PBCCH information
t he PACKET P& ispreserglneresifipd (RSMHES 40, Belease 1087 (vemsion ¢.50.-Ohandiet wor k

first sui taniEohaaeey bl B PIRT e RACKE A SPRIPS e S LeaBom . °

the firso tisd.1.438ther transm ssions of this nessage take place at the fir
st suitable opportunity at |east two seconds 15 after the nessage was sent
t he previous tune.

“5.5.1.2 System information on PBCCH

If the PBCCH is present in the serving cell, the mobile station

shall receive the PACKET SYSTEM INFORMATION (PSI)
25 messages broadcast on the PBCCH. The parameters determining

the schedule of PSI messages on PBCCH are provided in the PSI1

message.

When a new cell has been selected where PBCCH is present, the
30 mobile station shall perform a complete acquisition of the PBCCH

messages (see 5.5.1.4). The mobile station shall not perform

packet access in the selected cell, or enter the packet transfer

mode, until it has:

- acquired the PACKET SYSTEM INFORMATION TYPE
35 1 (PSI1) message;

- acquired a consistent set of PSI2 messages; and



The PACKET PSI STATUS nessage is not sent when the M5 100 has started to
suspend its TBF(s) in order to receive the required PSI nessages on PBCCH.

I n addi ti @y odif3gs1IEACKET PSI STATUS nessage is not when thepdfph9edigs 20
acquired the conplete set of PSI nessages on PBCCH Advantages of the use
of this nmethod include the following. First, the nethod can be used w t hout
r equiring a change to the currently sﬁécifieq radi o i nterface between the
M5 100 and the networ kngde geleasiconetaftenips to gecaste thsi eomplethodt 06 unnecessary
TBF suspensi ons are niPSImesssgedoa PBCGHe use of the sanme physical channel
PACKET PSI STATUS nessage procedure for PSI updates (nanely the ones

i ndi cated by PSI1)_i g . } ed above, TBF
'suspensi ons adverése of)&&lég %%&%%%gﬁﬁ@sﬁg?ﬁ%ﬁggﬁﬁy result in a
conpl et e’ hal t of ggqséget,%nglpg eftﬁ&’li ey BEHAER BACKSE ‘Eoﬁ\%s’ﬁg‘i?eﬁtﬁrssage
reception. 30 Seritfickef tigesipsSimedss sasgeeon @st the RBLLL ouessaget aad packet transfer
‘node only "st eal sconsistzatsetadiRSIbhmstapss hatehbeenwecaved. e tRSkasspssages are

sent, as conpar edhtnddiR stRfonSihananpliett 3RS regtBRI B} AcfiFiidd enal radio

bl ocks are m sse g frgusation settling tinmes and ot her
del ays. A third %ﬁ%ﬁi‘%‘%&ﬁ%@‘?%@@%@ 2/ (1'shel G PCT/ | BO2/ 0001U 19 use of

this nmethod is that all Mss 100, regardless of the protocol release that
they suppor tpy@icth Tadt!tRst therelnsl Kaingnyd PSt Hﬁsﬁgéswmc@ismhﬁhttﬁ%le tessages

they require. If the network 2 i'ntroduces new messages, e network 2
has know edggsein lstancelemss ofiePRSgeby celbreselecticrodelayp@iuting whach fiie 10O, as

h M5 5 100 i, I f sly indigati which PSI es it
ool o SRR AATREINE B R b R B AR GBS 8988 e
bandwi dt h angle PATKIT @SI STAIWS hbB@agd) an increase in data throughput. VWile

the invention has been particularly shown and described with respect to
preferrdél enbodi nents thereof, it will be understood by those skilled in

the art that nges in formand detajls . be de therein w thout
doparti ng 1 VPR e ehEiE fepBibal i ARAHTRPTRE chlPihduAtB 2o
CLAI M5 What PACKIEA i STATOST/mdshgt O Wesently sPedifitdiOHof @kagplRl ahé Ng a
W rel ess communj cation system havin acket data capabilities, conprising:
sendi ng a mePsaidisalion siates fonheel éQE%TgBSE STATARY maseasr (8468, Baagapihysi cal
channel thatsi _)Qd to transmt packet data, the nmessage specifying

~individual ones of’ packet systeminformation (PSI) nessages that are

20
“As an option, the mobile station may implement the request for
acquisition of system information, if the network supports the
PACKET PSI STATUS message, the mobile station may then
send the PACKET PSI STATUS message to the network, each
25 time an acquisition of PBCCH information is initiated.

The PACKET PSI STATUS message shall indicate the present
status of the PSI messages stored in the mobile station. The
PACKET PSI STATUS message is sent on the PACCH when the

30 mobile station is in the packet transfer mode. The first sending of
this message during the acquisition of PBCCH information shall
take place at the first suitable opportunity after the acquisition is
initiated.”

35  The content of the PACKET PSI STATUS message is specified in 04.60,
paragraph 11.2.17, and is shown in Fig. 4. In the parameter field description
(04.60, paragraph 11.2.17) it is said:

“Received PSI Message List (construction)



required for reception by the nobile station; acid in response to receiving
t he nessage, sending only the specified individual ones of the PSI nessages
fromthe @4gymaisksiko the nobile station over the same physimalpebhasmel used
to transmt the packet data. 2. A nmethod as in claim1, wherein the nessage
is a PACKET PSI STATUS nessage. 3. Anethod as in claim1l1, wherein the
physi cal channel conveys a Packet Associ‘at ed Control Chai rrel PACCH). 4. A
met hod as in clai HE, caperustion t eentaiperatlisonel oprsetiiraerivade Bssage and
transmtting the Bfsksagesdaghis vecsion oflthed pytarol) dbk édlloskahg niessagsf er node

w t hout suspendl ngypegl n@@tp@hﬂ@&}ﬁ@h 'Iﬁaﬂ@p[lgtr])s@l ﬁ_{.‘éﬁeﬂ Blf»}gB 5. A net hod

as in claim2, V\/n Ige opgf Ij>§17t Qx?d Eﬁsf:lge loveélt St at us

‘message hy i ncl udl n 1:% fnstance and by setting
their respective PP@?‘@/@ ngpgetf(g emﬁﬁﬁatg?clﬂ?%rm‘ﬁg‘?tenaeqs%X type in the
PACKET PSI STATUSTfesagssdn thes ligt aseap g T dnioj the anessagesMegiagesed™, in

‘response, the net m&bdenﬁsagertgpe inhdsscandmgnaiien of pricaity. dfithessaraot r ecei ved

the particul ar PSkhoiePShgRsdaypethadRfh be WAiAedd0RGhik(1isPEhé hReHce( 11110 21
di sregards an i ndj,paj Mﬁlﬁfﬁgaﬂgqggmﬁme RecRATRER el STIALUS message.

7. A nethod for o era 'ng a wr S ‘conmuni ca Ion ne avi ng packet
dat a cap’é’bl liti es, orrprl sing: receiving a nessage from a nobile station at
the network on a sane physical channel that is used to convey packet data,
the nessage speci Ifythagendedio¥ itdsialesmge hasofecgiaed @ PSE ywtege whichrisat i on (PSI)

nmessages that ar epm%ﬂ ae@bﬁsgtentes%emflm Biesdd ?@s R k%.21.af,i@8; and in
response to recei ‘m % ﬁ%e &%{éd hORs %néé% F}gé:r% | ndi vi dual
ones of fhe PSI a%g%}g e.network to t e s on over the
same physical cha 8 TPt the packet dat a. S. Anethod as in
claim7, wherein the nessage is a PACKET PSI STATUS rressage 9. A nethod as

Cont 1ol Chaniol CEREREy T 4t e R X efbiptRf 0 o SRR e i o

of receivinglliRd7ritdseqié: and transm tting the PSI msssages occur during a
packet data transfer node w thout suspending an established Tenporary Bl ock
Flow (TBF). 11. A nethod as in claim8, wherein the nobile station fills

Bt Shd by, e “H‘VP%IQ@* tlf(igﬁﬁdS%to Bro for the part cul ar
PSI nessage type ﬁﬁl f—”%rpé}ﬂ' thatarg recetvisd as in claim -

11, wherein, in r&8gdHs gH Wl?échn@F\RS’F Recﬂé'?lé?c}rﬁﬁé StIH&QSSw?etY%HPI e station
has not received thie vpesion efithapristolagsmgssage type except PSI1, PSI2,

PSI3, PSI3bis, PBI3ter, PSI4, PSIS, PSI6, PSI7 or PSI8 may be

25 indicated in this list. The sender of this message may indicate as
many messages in this list as can be fit into the message following
the Received PSI Message List. Messages are listed by message
type in the inverse order of reception, starting with the most
recently received message type. If there are more messages than

30 can be indicated in this list, the presence of additional message
type(s) shall be indicated at the end of the list.”

Those MSs 100 that support an earlier release must therefore first receive all PSI
message types before they can indicate to the network 2 which PSI messages are
35  recognized and those which are not. This can present a problem during the initial

acquisition procedure after cell reselection.

R99, for example, introduces new optional PSI message types. The 04.60
protocol, however, states that the MS 100 shall understand and receive these

40 messages, but not consider them relevant in deciding whether a consistent set of



WO 02/ O-C116 PCT/1B02/ (10010 22 type, and disregards an indicated PSI
CHANGE MARK in the PACKET PST STATUS nessage. 13. A nethod for operating a

W rel ess G@MREGat 1 on system havi ng packet data capabil i tgESBoSOHRE | Si NQ:
sendi ng a PACKET PSI STATUS nessage froma nobile station to a network, the

PACKET PSI STATUS nessage specifying individual ones of packet system
I nformati on éPSI) nmessage tgpes that a required for reception by the
nobi | e st atiBRt mgsepgen havepbemsie recsivedc eh vatrigh inerprAgicaT opSthe Spmiessl nessage,

sendi ng only . hadiav . | age t from

t he netg wor k ?P%Q?ﬁgt@%o‘osi tlhgtd%%glaﬁgc%n%? %gFﬁ%ﬁg%d]g)sﬁﬁlﬁa{gﬁgié ﬁgﬁ%’la\{\%ﬁgr ein
sendi ng t he AR RYeiFIMISWIETRAgRrE ARPMSSEX) ismot sl Rgindeasaeané i el ds
PSI x COUNT and | nstance”Bit map, and setting, respective fields to zero for
speci fyi ng t BSWRES Aatiiph Kohwsstaes tngs grreredairedby thaMS 0 eydwhichiae A

met hod ag in,gl ai m 14 wherein, in response, the network determnes that the
‘mobil e station has not received the particular PSI nessage type, and

di sregards an indicated PSI CHANGE MARK in the PACKET PSI STATUS nessage.

16. A method_as in ¢laim13, erej n sendi ng the PACKET PSSl STATUS nessage
conpri ses i nBY Y ﬂés%‘ﬁf‘fye"%&'gtﬂ% P%ﬁBW?rgan‘ F %@Eé{}b@e AdEL PRI a

Recei ved PSI gPRTERIMedsasd ad PresdiflyROCKELI RRE MIADYS BRAREP R indicate 41 MEL hOd
as in claim13, wherein the nobile station indicates in the PA PSI

STATUS nessagatectlyr reeeivbd A nessgge inyfe PACKET cPSI SFATES Irmessage i on

desires PS], CHANGE .MARK val.u t he.present stat.us of e PRSI ssage type
and thatl%t he 1P¥EVias 48 oy  itigfion nwgﬂgén%ﬁ'ecrgﬁ}@@g P% IE’?/ G

PCT/ 1 BO2/ 000p8CeH L8 ANGEE MIORK dficrleRsel b9 di,Ldnd MEIEidAtddtsy (O RhTuS oft at i on
desires the PSI CHANGE MARK val ue at |east during a partial acquisition of

PSI nessagestheREI GHANGE FIHED) thest a3 ne h8:chatiem doninforaiimSthemgwarke2 t ypes
that are of which PSI messages the MS 100 is required to receive. The normal indication
of which PSI messages the MS 100 has received and stored in the memory 130is
15 not sufficient, since the network 2 does not know when (or if) the MS 100 has
decoded the PSI messages sent on the PACCH. In this regard it should be noted
that there is a change mark field in the received PSI message structure, but the
change mark field is only used (by the network 2) for checking which PSI
messages were previously stored in the MS 100 (i.e., old PSI messages). It should
20  be remembered that the MS 100 must receive at least one instance of each PSI

message type.

In R99 and later networks there are optional PSI messages that R97, R98 and
some R99 compatible MSs 100 do not require. Therefore, the network 2 is
25  required to send all PSI messages in the packet data channel. This is a clear waste
of spectrum and furthermore impedes data throughput. It should be noted that
new optional PSI messages corresponding to new functionality and/or features of
the R99 and later versions of the GPRS specifications have been and will in the
future continue to be added, thereby only further compounding the problem. For
30  earlier releases GPRS MSs this presents a burden, especially in the packet

transfer mode.



required for reception by the nobile station are those neeting the
followng criteria: those PSI nessage types that the nobile station
consi der swEdXaMafn based on the features that the nobil e Si@yipesGe@ports;
and, for optional PSI nessage types, the PSI nessage type has been
i ndi cated by the network as present on Packet Broadcast Control Channel.
20. A nobile station operable with a vm'll%ej ess. communi cati on net wor k havi ng

packet data Bagreprdaneq sdth thedeashigs ofsthi inyantiasnphe Mhdog iReneblahdeei ver
led to a ' , i
control of aRsALARGEEEAE ine ARk CA o PRT RS0 REMIL DO sl R ahd e

frrom the nobiegeirast dirigmn differédteP Sk refitask , situbigordS AGKIIbyPEdutihAThdSk eredstage

speci fying individual ones  of packet systeminformation (PSlI) nessage types
that are desfieBRelfusAES e BpigHgyIhemathed dn pecosdanee Brthahese Fprhingsddnse a
reception of i T l1oa T ! i f bile
station r@ece?@?llrcl%l?%ﬁs%:g lﬁt%k@hﬁﬁ/ﬁgﬁﬁ ggg%:u% gg&%g?\\%ﬁgﬁsgﬁes of

t he PSI ness8fATigpasecss@t, ichulbig ehst Aitsti o0GPRS-domplibat VSH, (iwhetlmsa when

transmtting the. PACK . STAT ssage sai d data processor includes
message fi el %ﬂﬁ%%ﬂ‘»ﬁéﬁ%ﬁ%fme Bitmap, and sets respective fields
to zero for specifying to said network associ ated ones of PSI rriessage

types. 22. A nobile station as in claim2l wherein said network determ nes
from - the ifchcuerliskdsiagetliadghedS HeQt, foradach RSbinessage thiat o suppastsand

received the, particul ar. PSl sage type ,.alld disregard indjcated PSI
CrancE: VAR o Siaitasd g ERa Sarait syEoiowis RIS R g b Atk BT Bt

PCT/ | B0O2/ 00049 AZ#S2dessApd oty ﬂogoﬁ,;r%t;i on as in clavn 20, wherein said data
processor, when transmitting the PACKET PSI STATUS nessage, indicates

nobil e station supported PSI nessage types izi a Received PSI Message List

in the PACKE Sk, STAT. sagey:.24. A ile station as in claim 20,
wher ei n sai dﬂhtEFg"eB‘F%%‘g&@?SSﬂg%Hsf éﬁ?nslr%r'rtgf‘i ng the PACKET PSI STATUS
message, i NdMEBSSGEMTYPE: PAR rdpfseridvorl ST file $6@gRt rdceive@PS nidbéageessage

type for which a PSI" CHANGE MARK val ue is desired, the present status of
the PSI Wesst®e Mdpe and that the PSI nessage type has not been received.

25. A nobile td [ [ ' hd - GE MARK val ue is
desired at | ggs —dc}ﬁ}rsq\]%—a par 'iséqtgé%}é%g% ﬁlk g%agd;hqﬂg?ﬁyrrességes. 26. A nobile
station as i The M8 nO@8lso wiehrdes thet dpeioB fiebdssESINe COLNG ahd AistaaceBitampr ed f or
reception by said nobile station are those neeting the followng criteria:
those PSI nedRhfls heperach fgereai d nobil e station considers rel evant based
on the features that said nobile station supports; and, for optional PSI
nmessage types, the PSI nessage type has been indicated as being present by
sai d net2or k The PSTRaCOEINBand dodmtce Gitvbapoind{Taterthel the PISI@hfssage has one

) ° )
- AYaz. AY % A%lsta%lcg,' ébﬁ\c{iséétéa‘ lthaé) iésltasmcé'%\és‘l"rio’ta‘lreceived". In this manner 2 minimum

number of bits of the PACKET PSI STATUS message are used.

As defined herein, a PSI message that is supported by the MS 100 is one that the

25  MS 100 is required to consider according to the specification that the MS 100
supports, and that is relevant when making a determination of whether or not a
consistent set of system information messages have been received by the MS
100.

30  With regard to the PACKET PSI STATUS, un/specified case, in a partial
acquisition, i.e., an acquisition initiated by PSI1 (PBCCH_CHANGE MARK
increased by one followed by an examination of the PSI_ CHANGE_FIELD), the

MS 100 follows a second rule, in addition to the foregoing first rule, and
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25  PSI3-series PSI messages (currently referred to as PSI3ter) for giving a
description of possible 3G neighbor cells for reselection purposes. Also in this
regard, existing PSI messages (e.g., PSI5) are extended to include certain 3G
neighbor cell information and instructions to perform measurements of the 3G
cells while receiving service in a 2G cell.
30
During the partial acquisition of PSI messages (04.60 paragraph 5.5.1.4) the MS
100 indicates, for each PSI message type that it requires to decode for checking
the individual PSIx_CHANGE_MARK values, that at least one instance of that
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message may be sent up to four times to the network 2. The second sending of
the PACKET PSI STATUS message takes place at the first suitable opportunity
at least one second after the message is sent the first time. Further transmissions
of this méssage take place at the first suitable opportunity at least two seconds

15 after the message was sent the previous time.

The PACKET PSI STATUS message is not sent when the MS 100 has started to

suspend its TBF(s) in order to receive the required PSI messages on PBCCH, In

addition, the PACKET PSI STATUS message is not when the MS 100 has
20  acquired the complete set of PSI messages on PBCCH.

Advantages of the use of this method include the following. First, the method can
be used without requiring a change to the currently specified radio interface
between the MS 100 and the network 2. Second, by the use of this method
25  unnecessary TBF suspensions are minimized due to the use of the same physical
channel PACKET PSI STATUS message procedure for PSI updates (namely the
ones indicated by PSI1) in the packet transfer mode. As was diS(;ﬁssed above,
TBF suspensions adversely impact the packet data throughput and may result in a
complete halt of data transfer for the duration of the PSI message reception.
30  Sending the PSI messages to the MS 100 in the packet transfer mode only
“steals” those radio blocks within which the PSI messages are sent, as compared
to the TBF suspension case, wherein additional radio blocks are missed due to

channel configuration settling times and other delays. A third advantage of the
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While the invention has been particularly shown and described with respect to
preferred embodiments thereof, it will be understood by those skilled in the art

that changes in form and details may be made therein without departing from the

scope and spirit of the invention.
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chamlel that is used to transmit packet data, the message spemfymg

ind1v1dual ones of packet system information (PSI) messages that are

required for reception by the mobile station; and

in response to receiving the message, sending only the specified
individual ones of the PSI messages from the network to the mobile

station over the same physical channel used to transmit the packet data.

2. A method as in claim 1, wherein the message is a PACKET PSI
STATUS message.

3. A method as in claim 1, wherein the physical channel conveys a Packet
Associated Control Channel (PACCH).

4. A method as in claim 1, wherein the operations of sending the message
and transmitting the PSI messages occur during a packet data transfer mode

without suspending an established Temporary Block Flow (TBF).

5. A method as in claim 2, wherein the mobile station fills the Packet PSI
Status message by including fields PSIx_COUNT and Instance Bitmap, and by
setting their respective fields to zero for the particular PSI message type in the
PACKET PSI STATUS message.

6. A method as in claim 5, wherein, in response, the network determines

that the mobile station has not received the particular PSI message type, and
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receiving a message from a mobile station at the network on a same
physical channel that is used to convey packet data, the message
specifying individual ones of packet system information (PSI) messages

that are required for reception by the mobile station; and

in response to receiving the message, sending only the specified
individual ones of the PSI messages from the network to the mobile

station over the same physical channel used to transmit the packet data.

8. A method as in claim 7, wherein the message is a PACKET PSI
STATUS message.

9. A method as in claim 7, wherein the physical channel conveys a Packet
Associated Control Channel (PACCH).

10. A method as in claim 7, wherein the operations of receiving the
message and transmitting the PSI messages occur during a packet data transfer

mode without suspending an established Temporary Block Flow (TBF).

11. A method as in claim 8, wherein the mobile station fills the Packet
PSI Status message by including fields PSIx._ COUNT and Instance_Bitmap, and
by setting their respective fields to zero for the particular PSI message type in the
PACKET PSISTATUS message.

12. A method as in claim 11, wherein, in response, the network

determines that the mobile station has not received the particular PSI message
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sending a PACKET PSI STATUS message from a mobile station to a
network, the PACKET PSI STATUS message specifying individual ones
of packet system information (PSI) message types that are required for

reception by the mobile station; and

in response to receiving the PACKET PSI STATUS message, sending
only the specified individual ones of the PSI message types from the

network to the mobile station.

14. A method as in claim 13, wherein sending the PACKET PSI STATUS
message comprises including message fields PSIx COUNT and
Instance_Bitmap, and setting respective fields to zero for specifying to the

network associated ones of PSI message types.

15. A method as in claim 14 wherein, in response, the network determines
that the mobile station has not received the particular PSI message type, and
disregards an indicated PSI CHANGE_MARK in the PACKET PSI STATUS

message.

16. A method as in claim 13, wherein sending the PACKET PSI STATUS
message comprises indicating mobile station-supported PSI message types in a

Received PSI Message List in the PACKET PSI STATUS message.

17. A method as in claim 13, wherein the mobile station indicates in the
PACKET PSI STATUS message, for each PSI message type for which the
mobile station desires a PSI CHANGE MARK value, the present status of the
PSImessage type and that the PSI message type has not been received.
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required for reception by the mobile station are those meeting the following

criteria:

those PSI message types that the mobile station considers relevant based on the

features that the mobile station supports; and,

for optional PSI message types, the PSI message type has been indicated by the

network as present on a Packet Broadcast Control Channel.

20. A mobile station operable with a wireless communication network
having packet data capabilities, the mobile stétion comprising a RF transceiver
coupled to a data processor, said data processor operating under the control of a
stored program for transmitting a PACKET PSI STATUS message from the
mobile station to the network, the PACKET PSI STATUS message specifying
individual ones of packet system information (PSI) message types that are
desired for reception by said mobile station and, in response a reception of said
PACKET PSI STATUS message by said network, said mobile station receiving

from said network only the specified individual ones of the PSI niessage types.

21. A mobile station as in claim 20, wherein when transmitting the
PACKET PSI STATUS message said data processor includes message fields
PSIx_COUNT and Instance_Bitmap, and sets respective fields to zero for

specifying to said network associated ones of PSI message types.

22. A mobile station as in claim 21 wherein said network determines from
the included message fields that said mobile station has not received the
particular PSI message type , and disregards an indicated PST CHANGE _MARK
in the PACKET PSI STATUS message.
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24. A mobile station as in claim 20, wherein said data processor, when

transmitting the PACKET PSI STATUS message, indicates in the PACKET PSI
STATUS message, for each PSI message type for which a PSI CHANGE MARK
value is desired, the present status of the PSI message type and that the PSI

message type has not been received.

25. A mobile station as in claim 24, wherein said PST CHANGE MARK

value is desired at least during a partial acquisition of PSI messages.

26. A mobile station as in claim 20, wherein the PSI messége types that
are desired for reception by said mobile station are those meeting the following

criteria:

those PSI message types that said mobile station considers relevant based on the

features that said mobile station supports; and,

for optional PST message types, the PSI message type has been indicated as being
present by said network on a Packet Broadcast Control Channel (PBCCH).



